Selective hexapeptide agonists and antagonists for human complement C3a receptor.
Human anaphylatoxin C3a, formed through cleavage of complement protein C3, is a potent effector of innate immunity via activation of its G protein coupled receptor, human C3aR. Previously reported short peptide ligands for this receptor either have low potency or lack receptor selectivity. Here we report the first small peptide agonists that are both potent and selective for human C3aR, derived from structure-activity relationships of peptides based on the C-terminus of C3a. Affinity for C3aR was examined by competitive binding with (125)I-labeled C3a to human PBMCs [corrected], agonist versus antagonist activity measured using fluorescence detection of intracellular calcium, and general selectivity monitored by C3a-induced receptor desensitization. An NMR structure for an agonist in DMSO showed a beta-turn motif that may be important for C3aR binding and activation. Derivatization produced a noncompetitive and insurmountable antagonist of C3aR. Small molecule C3a agonists and antagonists may be valuable probes of immunity and inflammatory diseases.